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Description 

The present invention relates to a method of mak- 
ing a window panel with a synthetic resin frame in 
accordance with the preamble of Claim 1. Such a s 
method is known from EP-A-0 479 677 and it is suitable 
for a window glass plate for a vehicle and a window 
glass plate for construction. 

In a window glass plate for a vehicle or for construc- 
tion, a synthetic resin frame having a stripe form, gasket 
or the like made of synthetic resin is provided, in order 
to increase an ornamental effect or sealing properties, 
in a clearance between a plate-like material for a win- 
dow which is formed of a glass plate or a plastic plate 
and an opening portion to which the plate-like material 
for a window is fixed. 

Conventionally, in the fixing of this synthetic resin 
frame, a post-fixing method is performed, as described 
in, for instance, in Japanese Unexamined Patent Publi- 
cation No. 158479/1982 and Japanese unexamined 
Patent Publication No. 158480/1982, wherein a syn- 
thetic resin frame previously formed by an injection 
method or an extrusion method is bonded to a periph- 
eral portion of a plate-like material for a window, or a 
gasket or a stripe material which is formed by an extru- 
sion method is pushed into a clearance which is 
resulted when a plate-like material for a window is fixed 
to an opening portion. However, in these methods, auto- 
mation of manufacturing steps is difficult since consider- 
able steps require manual operations, and these 
methods push up manufacturing cost because the 
number of manufacturing steps is large. 

In the conventional post-fixing method, a moisture 
hardening type urethane series sealant or a dual liquid 
reaction hardening type urethane series sealant is used 
as an adhesive agent for bonding the plate-like material 
for a window to the synthetic resin frame because they 
have a high bonding strength to glass and excellent 
durability. The sealant is injected in a groove which con- 
stitutes a bonding surface between the synthetic resin 
frame and the plate-like material for a window. However, 
it is difficult to uniformly and thinly form the sealant 
because it is a highly viscous sol-like liquid. When the 
synthetic resin frame is press-contacted to a surface of 
the plate-like material for a window, an excessive 
amount of the adhesive is squeezed out from an end of 
the bonding surface. Accordingly, it is indispensable to 
remove the squeezed-out portion of the adhesive by 
manual operations. Or an uneven surface is resulted in 
a surface of the synthetic resin frame due to an uneven 
thickness of the applied adhesive, this providing a poor 
appearance. 

Further, a time needed for curing the adhesive is as 
long as from several hours to a full day. Accordingly, a 
number of jigs for pressing after the synthetic resin 
frame is fixed to the plate-like material for a window are 
required, or much equipment and spaces for preserving 
plate-like materials until the adhesive agent is cured are 



required, whereby much manufacturing cost is needed. 

In order to solve the above-mentioned problems, a 
so-called encapsulation method is proposed, as exem- 
plified in Japanese Unexamined Patent Publication Nos. 
158481/1982 and 73681/1983, wherein a synthetic 
resin frame is formed integrally with a peripheral portion 
of a plate-like material for a window by injecting syn- 
thetic resin or raw material thereof into a cavity space in 
a mold in which the plate-like material for a window is 
disposed. 

In the encapsulation method, the plate-like material 
for a window is put in a rigid mold made of metal or the 
like, and synthetic resin or raw material thereof is 
injected into a cavity space provided by the peripheral 
portion of the plate-like material for a window and the 
inner surface of the mold. The encapsulation method 
has advantages of reducing labor in the molding, and 
the dimensional accuracy of the product is high. How- 
ever, it has a serious problem that when a glass plate is 
used as the plate-like material for a window, the glass 
plate is apt to break at the time of tightening the mold 
because especially of a curved portion in the glass plate 
and lack of dimensional accuracy. In order to prevent 
the glass plate from breaking at the time of tightening 
the mold, an elastic material is disposed at the contact 
surface of the mold to the glass plate, or the mold is so 
contrived as to push the glass plate with a spring or the 
like under constant pressure. However, these measures 
do not solve the problem of the breaking of the plate-like 
material for a window. 

In the injection molding method, there are many 
cases in which polyvinyl chloride is used as a forming 
material. In this case, the breaking of the glass plate is 
caused even in the forming due to a forming pressure of 
100 kg/cm 2 or more and a high temperature of about 
200°, with the result of the breaking of the glass plate in 
the forming. When the breaking of the glass plate is 
generated, a considerable time is required to remove 
the fragments, and the manufacturing cost is increased 
by the loss of the expensive glass plate or flaws on the 
surface of the mold. 

It is an object of the present invention to solve the 
disadvantages of conventional post-fixing methods 
wherein a synthetic resin frame previously formed by an 
extrusion method or an injection method is fixed to a 
peripheral portion of a plate-like material for a window, 
followed by bonding them, the disadvantages of the 
conventional method being such that it requires much 
time for bonding, much labor for finishing, it reduces 
dimensional accuracy and provides poor appearance, 
and to provide a method of making a window panel with 
a synthetic resin frame which eliminates the breaking of 
a plate-like material for a window at the time of forming. 
These objects are achieved by the method of claim 1 . 
Advantageous embodiments are defined in the sub- 
claims. 

In drawings: 
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Figure 1 is a diagram of an apparatus used for con- 
ducting the method of the present invention; 
Figure 2 is an enlarged perspective view showing a 
synthetic resin extruding portion in the apparatus in 
Figure 1 ; 

Figure 3 is an enlarged cross-sectional view show- 
ing a peripheral portion of a window panel with a 
synthetic resin frame produced by the method of 
the present invention; 

Figure 4 is an enlarged cross-sectional view show- 
ing a peripheral portion of a window panel with a 
synthetic resin frame produced by the method of 
the present invention; 

Figure 5 is an enlarged cross-sectional view show- 
ing a peripheral portion of a window panel with a 
synthetic resin frame produced by the method of 
the present invention; 

Figure 6 is an enlarged perspective view showing 
another embodiment of the synthetic resin extrud- 
ing portion in the apparatus shown in Figure 1; 
Figure 7 is an enlarged cross-sectional view show- 
ing a peripheral portion of a window panel with a 
synthetic resin frame according to the present 
invention; 

Figure 8 is an enlarged cross-sectional view show- 
ing a peripheral portion of a window panel with a 
synthetic resin frame according to the present 
invention; 

Figure 9 is a plan view of a plate-like material for a 
window panel used in Examples 1 to 3; and 
Figure 1 0 is a diagram in an enlarged view showing 
an embodiment of a mechanism for correcting an 
error in a plate-like material for a window. 

In the following, the present invention will be 
described in more detail with reference to the drawings. 

Figure 1 shows an embodiment of an apparatus 
wherein a shaped body of synthetic resin frame is 
formed by extruding synthetic resin material in a speci- 
fied shape along a peripheral portion of a plate-like 
material for a window, and Figure 2 shows in an 
enlarged view a portion for extruding the synthetic resin 
material. 

The apparatus shown in Figures 1 and 2 comprises 
a holding table 2 for securing a plate-like material for a 
window 1 , a die 3 for extruding synthetic resin into a 
specified shape, a driving device 4 for moving the die 3 
along the direction of a peripheral portion of the plate- 
like material for a window and a synthetic resin feeding 
device 5 for feeding the synthetic resin in a specified 
shape from the die 3. 

The apparatus is so constructed that a shaped 
body of synthetic resin frame can be formed on a 
peripheral portion of a surface of the plate-like material 
for a window by extruding synthetic resin in a specified 
shape through the moving die 3, and then, the shaped 
body of synthetic resin frame is cured by heating or 
using a hardening method, whereby a window panel 



formed integrally with a synthetic resin frame can be 
produced. 

Figures 3 through 5 are respectively cross-sec- 
tional views showing a peripheral portion of the window 

5 panel formed by using the method of the present inven- 
tion. Figure 3 shows an embodiment wherein a syn- 
thetic resin frame 6 is formed only on a single surface of 
the plate-like material for a window 1 , Figure 4 shows an 
embodiment wherein the synthetic resin frame 6 is 

10 formed on a single surface and an end portion of the 
plate-like material for a window 1 , and Figure 5 shows 
an embodiment wherein the synthetic resin frame 6 is 
formed on both surfaces of the plate-like material for a 
window 1 . 

15 In a case of forming the synthetic resin frame 6 on 
the both surfaces of the plate-like material for a window 
1 as shown in Figure 5, the synthetic resin may be 
extruded from the die on the both surfaces simultane- 
ously, or a shaped body of synthetic resin frame may be 

20 formed on a single surface followed by curing, and then, 
another a shaped body of synthetic resin frame may be 
formed on the opposite surface followed by curing, 
whereby the synthetic resin frame 6 as shown in Figure 
5 is formed. 

25 Figure 6 is an enlarged perspective view showing 
another embodiment of the apparatus shown in Figure 
1 . With use of the apparatus, the synthetic resin frame 6 
and a dam rubber 7 can be formed simultaneously in a 
separate and independent manner at specified posi- 

30 tions with a space therebetween on a peripheral portion 
of a single surface of the plate-like material for a window 
1 . The synthetic resin frame 6 and the dam rubber 7 
may have specified shapes in cross section respec- 
tively. After the synthetic resin frame and the dam rub- 

35 ber have been formed integrally with the plate-like 
material for a window 1 , they are cured by applying heat 
or using another hardening method, whereby a window 
panel with a synthetic resin frame wherein the synthetic 
resin frame and the dam rubber are formed integrally 

40 with the plate-like material for a window can be pro- 
duced. 

Figures 7 and 8 are respectively cross-sectional 
views showing a peripheral portion of a window panel 
each having a synthetic resin frame prepared by the 

45 method of the present invention. 

Figure 7 shows an embodiment wherein the syn- 
thetic resin frame 6 and the dam rubber 7 are formed 
only on a single surface of the plate-like material for a 
window 1 , and Figure 8 shows an embodiment wherein 

so sealant as an adhesive agent is applied to the plate-like 
material with a synthetic resin frame so that it can be 
fixed to the opening portion of a window. The dam rub- 
ber 7 prevents the unnecessarily squeezing of the seal- 
ant 8 when the plate-like material for a window 1 is 

55 pushed into the opening portion of a vehicle body or the 
like. Further, an excellent bonding characteristic can be 
obtained since the plate-like material for a window is 
directly bonded to the vehicle body by the sealant. 
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Figure 10 is diagram in an enlarged view showing 
another embodiment of the apparatus shown in Figure 1 
wherein means for correcting an error in the plate-like 
material is shown in more detail. This apparatus is pro- 
vided with a cushion means 20 at a holding portion of 5 
the holding table 2 for securing the plate-like material 1 . 
In this embodiment, the cushion means 20 comprises a 
spring 21 capable off expanding and contracting in the 
vertical direction and swinging flexibly in the lateral 
direction, a spring 22 capable of moving the holding 
table 2 in the vertical direction and a bearing 23. 

The die 3 is provided with a guide 1 3 which can be 
in contact with an end portion of the plate-like material 1 
and to guide the die 3 so as to be movable along a 
peripheral portion of the plate-like material 1 . The guide 
13 may be formed as a portion of the die 3, or may be 
separately formed to be attached to a desired portion of 
the die. In the above-mentioned apparatus, when an 
edge of the plate-like material is deflected toward out- 
side with respect to the previously inputted teaching 
point or the locus, the edge of the plate-like material is 
forced by the guide to the locus of the die by the swing- 
ing movement of the cushion means, whereby the error 
of the plate-like material can be corrected. 

The cushion means may also be provided at a por- 
tion of the die at which the die is fixed to an arm of a 
robot. In this case, a sufficient correction can be made 
by the swinging or the expansion/contraction movement 
of the cushion means provided on the die and the plate- 
like, material respectively. 

In the present invention, the die is moved accu- 
rately along a peripheral portion of the plate-like mate- 
rial for a window, which may have a desired shape, 
while the relative position and the relative angle of a free 
end of the die with respect to a surface of the plate-like 
material for a window are kept constant, and a rate of 
extruding the synthetic resin is correctly controlled so as 
to meet the moving speed of the die, whereby the syn- 
thetic resin frame having good appearance and highly 
accurate dimensions can be formed. 

In the present invention, the driving device 4 is used 
to move the die on a locus which is along the shape of a 
peripheral portion of the plate-like material for a window, 
the data on the shape of the plate-like material being 
previously inputted as a program, whereby a window 
panel with a synthetic resin frame, which is usable for a 
window for a vehicle or construction, can be prepared. 

The plate-like material for a window used for con- 
struction is generally of a flat plate type. However, the 
plate-like material for a window used for a vehicle is 
generally constituted by a.complicated three-dimen- 
sional curved surface. On the other hand, the synthetic 
resin frame can be formed only on a part of the entire 
periphery of the plate-like material for a window. How- 
ever, it is preferable to form the synthetic resin frame 
capable of covering the entire periphery of the plate-like 
material whereby the performance of the obtained win- 
dow panel can be improved. 



The die driving device should have at least well- 
controlled six axes in order to correctly keep the relative 
position and the relative angle of the die to the surface 
of the three-dimensional curved surface and to the 
entire peripheral portion of the plate-like material. When 
the die driving device 4 has loss than six axes, the die 
can not completely follow the shape of the three-dimen- 
sional surface of the plate-like material for a window, 
and it indicates incorrect positions and assumes insuffi- 
cient postures. 

As the device having six axes for controlling the rel- 
ative position and the relative angle of the die with 
respect to the plate-like material for a window, there are 
a gate type device and a table type device wherein the 
device is in combination of a wrist type triaxial device 
and a three-dimensional moving device which is mova- 
ble in a synthesized direction in X, Y and Z coordinates. 
However, such type of device have problems of a com- 
plicated structure because it has to cover the entirety of 
the plate-like material for a window and smoothness of 
the movement and to move along a complicated three- 
dimensional curved surface. In the present invention, 
use of a multiaxial type robot, particularly, a robot hav- 
ing six axes is desired as a device for controlling the die. 

In the apparatus for carrying out the method of the 
present invention, it is necessary to use a hose for con- 
necting the die to the synthetic resin feeding device in 
order to feed the synthetic resin to the die. The hose 
should be rigid in order to transfer a highly viscous resin 
material and to reduce as possible the resistance of 
transfer, and has a large diameter. When the hose is not 
rigid, it can not withstand against the pressure of resin 
to be supplied, and it invites a danger of breaking or 
expanding abnormally. Further, it becomes impossible 
to stably feed the resin material due to changes of the 
diameter of the hose. On the other hand, when the 
diameter of the hose is small, the resistance of transfer 
of the resin to be supplied from the feeding device to the 
die is greatly increased, this requiring an excessive per- 
formance of discharge for the feeding device. Further, it 
will cause an increase in the inner pressure of the hose. 
In addition, needless pressure withstand property and 
rigidity are required for the hose. 

In the device for driving the die, it is essential to 
move not only the die but also the rigid and thick hose 
together. Namely, in the method of the present inven- 
tion, it is necessary to move the die and the hose 
together along the entire peripheral portion of the plate- 
like material for a window. In other words, the die and 
the hose have to be rotated 360° during the movement 
along the entire peripheral portion. A conventional robot 
having six axes can not follow the above-mentioned 
movement. In the present invention, therefore, a pre- 
ferred robot having six axes used for the die driving 
device has a special offset axis structure wherein the 
sixth axis is located outside of the own arm. Specifically, 
an offset arm is provided at the end portion of an arm on 
the sixth axis so as to be turnable around the arm on the 
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sixth axis. The offset arm has a second turnable axis at 
a position away from a range of turning of the arm on 
the sixth axis. The hose is disposed turnablly around the 
second turnable axis, whereby the hose is prevented 
from contact to the arm when it is moved around a 
peripheral portion of the plate-like material: Further, a 
rotary joint is installed between the die and the hose. 
With such measures, the die connected with the rigid 
hose can be moved to an optional position while keep- 
ing a free posture. 

In a case that the plate-like material for a window is 
so large that the size of the synthetic resin frame to be 
shaped exceeds a range of the working arm of the robot 
having sixth axes, it is considered to elongate the length 
of the working arm of the robot to thereby expand a 
range of the shaping. However, such measures cause 
such disadvantages that the weight of the robot itself is 
increased, the moment of inertia is increased, and the 
performance of controlling the position of the die, which 
is the most important factor, is reduced. Further, there 
causes such inconvenience that the control of the posi- 
tion is insufficient even when the cooperative control is 
conducted. Accordingly, control in combination of the 
robot having six axes and the transfer of the plate-like 
material for a window is most desirable. In this case, the 
robot having six axes has to be completely associated 
with the transfer of the plate-like material for a window. 

Further, the basic control of the robot is also an 
important factor in order to move the die with high preci- 
sion. As the basic control, there are a position control 
method wherein optionally selected discontinuous posi- 
tions are correctly reproduced and a locus control 
method wherein a continuous locus is dominantly repro- 
duced, which are selected depending on a function to 
be sought. Generally, the former is suitable for a spot 
welding and the later is for an arc welding. In the present 
invention, the synthetic resin frame is continuously 
formed along a peripheral portion of the plate-like mate- 
rial for a window, and a method other than the locus 
control method can not be basically used in order to 
reproduce the locus correctly. Although a robot moved 
by the position control method can reproduce correctly 
only points at which the relative positions and the rela- 
tive angles of the die with respect to the plate-like mate- 
rial for a window are teached, the relative positions and 
the relative angles of the die in the locus between the 
teaching points may not be correct, and it is difficult to 
obtain correct movement of die. Accordingly, in the 
present invention, it is desirable that basic control for the 
robot includes a position control and a locus control 

In the present invention, a 32 bits high speed arith- 
metic processing circuit can be used as an arithmetic 
processing circuit for the robot, whereby a high speed 
control of the relative position and the relative angle of 
the die as well as an improvement of placing the die at 
an accurate in position become possible. The high 
speed arithmetic processing circuit should have a func- 
tion of curved line compensation so as to obtain a con- 



tinuous attitude control whereby the die can follow 
smoothly a curved portion. Without the function of 
curved line compensation, the die can not perform a 
high speed movement, and not only an improvement in 

5 productivity can not be expected but also a non-smooth 
discontinuous control is caused because of delay in 
arithmetic processing at a curved portion. 

The plate-like material for a window often has a 
complicated three-dimensional curved portion as 

10 described before. Generally, there easily cause errors in 
the outer dimensions and deflection in such compli- 
cated plate-like material when the plate-like material is 
formed, and also there is dispersion in it. In considering 
that the plate-like material for a window has errors and 

15 deflection, average values are used in the determination 
of relative positions and relative angles of the die with 
respect to the plate-like material for a window, the data 
of which are previously inputted. Accordingly, when 
errors of the outer dimensions and deflection in curved 

20 portions are excessively large, there causes a change 
of distance between the nozzle of the die and an edge 
of the plate-like material whereby the die may contact 
with the plate, or is apart from the same. If synthetic 
resin is extruded under the above-mentioned circum- 

25 stances, the appearance of a shaped product becomes 
poor, and when a window panel with the shaped product 
is attached to the vehicle body, a sufficient contacting 
state can not be obtained. 

In order to eliminate such errors and deflection in 

30 the plate-like material for a window, a method of correct- 
ing the errors and deflection is necessary so that an 
excellent shaped product can be obtained. A method is 
proposed to compensate the errors and deflection at the 
side of the die. As a suitable means to eliminate the 

35 errors and deflection, for instance, a photosensor is pro- 
vided in just front of the die so that information on the 
plate-like material for a window is always taken, and the 
relative position and the relative angle of the die with 
respect to the plate-like material for a window can be 

40 instantaneously corrected. 

As another method, the die is attached to the robot 
by utilizing a spring or a gas pressure which functions 
as a cushion, whereby the die can be moved correctly 
along a peripheral portion of the plate-like material for a 

45 window. 

On the other hand, correcting method to the die by 
taking information on the plate-like material for a win- 
dow by means of the photosensor necessarily sacrifices 
productivity and continuity because a certain time for 

so processing is needed for arithmetic processing and 
compensation. Further, when a correcting method to 
the attachment of the die in a flexible manner is con- 
ducted, a die fixing portion of the robot should have a 
sufficient strength to overcome a bend resistance to a 

55 rigid hose connected to the die which was described 
before, whereby the mechanism itself becomes compli- 
cated and rigid. Accordingly, a load to the robot is 
increased, and it is difficult to move the die with high 
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accuracy. 

An effective method of correction of the relative 
position and the relative angle of the die is to provide a 
cushion means at a portion supporting the plate-like 
material for a window in the same manner as that for the 
die, and to provide a guide member to the die with 
respect to an end portion of the plate-like material for a 
window. In this case, it is necessary to push always an 
edge of the plate-like material by means of the guide so 
that the die is not away from the plate-like material. For 
such purpose, the teaching point of the die should be 
deflected by a value of error inwardly from the regular 
point on the plate-like material, and further, the teaching 
point is determined to a lower position by an error which 
is caused by bending the plate-like material. For exam- 
ple, when the dimensions of the plate-like material is 
greater than the regular dimensions by an error, the 
guide disposed on the die pushes the plate-like mate- 
rial, which causes the swinging and the expansion/con- 
traction of the cushion means, whereby the die can be 
moved smoothly on a peripheral portion of the plate-like 
material. On the other hand, when the dimensions of 
the plate-like material is smaller than the regular dimen- 
sions by an error, there is no danger of contact between 
the die and the plate-like material since the teaching 
point of the die is previously determined inside the 
plate-like material with respect to the regular dimen- 
sions of the plate-like material. The correction of error in 
the plate-like material described above can be applied 
to the correction of error caused by bending the plate- 
like material. Thus, the correction of the relative position 
and the relative angle of the die is possible without giv- 
ing adverse effect to the robot. 

On the other hand, it is an important factor that the 
synthetic resin feeding device has a stable discharging 
characteristic in order to obtain a resin-molded product 
having a stable and constant shape. The discharging 
characteristic of the synthetic resin feeding device influ- 
ences the quality of the shaped product in the same 
manner as the moving speed of the die. When a rate of 
discharging the synthetic resin is small under a constant 
moving speed, the height and the width of a shaped 
product become thin, and on the contrary, when the rate 
of discharging is large, the height and the width of the 
shaped product is thick. Further, when the variation of 
the rate of discharging is large, knot-like portions are 
resulted in the shaped product. Accordingly, it is desira- 
ble that the synthetic resin feeding device has in its dis- 
charge line, for instance, a gear pump or the like which 
should have an excellent quantitative characteristic. 
Further, in order to obtain a constant amount of the syn- 
thetic resin to be, discharged from the die, the synthetic 
resin feeding device itself should have a function of 
processing and self-control of the amount of discharg- 
ing the synthetic resin. 

As an alternative method, the rate of discharging of 
the synthetic resin is determined as a function of the 
pressure of the synthetic resin to be fed, and a pressure 



sensor is utilized to obtain a constant control of pres- 
sure, whereby a stable control of the discharging rate 
can be conducted. The control should be conducted 
near the outlet of the die to increase response of the 
5 control. 

When pressure is utilized in the control of the dis- 
charging rate, the viscosity of the synthetic resin is an 
important factor. When the synthetic resin is relatively 
hard and the viscosity thereof is high, the pressure is 

10 increased, and therefore, a discharging rate should be 
relatively reduced in order to obtain a constant pres- 
sure. On the other hand, when the synthetic resin is rel- 
atively soft and the viscosity thereof is low, the pressure 
is decreased, while the discharging rate is increased. 

15 Thus, with a change of the viscosity, the control of dis- 
charging rate by means of pressure becomes insuffi- 
cient. In order to eliminate such disadvantage, it is 
considered that the synthetic resin and a pipe line for 
the synthetic resin are controlled to have a constant 

20 temperature by means of an electric heater or a heating 
medium so that the viscosity of the synthetic resin is 
kept constant. By utilizing the above-mentioned tech- 
nique, the discharging rate can be correctly controlled 
even by using pressure. Further, when there is a slight 

25 change of the viscosity, a function of correction of tem- 
perature or viscosity may be incorporated into an arith- 
metic calculation section in a constant discharge 
device, whereby the control of the discharging rate 
becomes reliable and accurate. 

30 In steps of shaping the synthetic resin in the 
present invention, it is important to cooperatively con- 
trol, without dispersion, the movement of the die and the 
discharging rate of the synthetic resin in accordance 
with set values. When there is dispersion in the moving 

35 speed and the discharging rate of the die, the height 
and the width of the shaped product are changed, or a 
portion of the shaped product is corrugated. In the worst 
case, a knotlike portion appears whereby the appear- 
ance is poor as mentioned before. The method of con- 

40 trolling the movement of the die and the stable 
discharge of the synthetic resin which influence the 
quality of the shaped product were described already. 

In the following, a method of the cooperative control 
of the movement of the die and the discharging rate of 

45 the synthetic resin without dispersion will be described. 
With respect to the movement of the die, the moving 
speed of the die is always measured, and measured 
values are compared with a set value, and errors 
resulted in the comparison are fedback, whereby dis- 

50 persion can be minimized. With respect to the discharg- 
ing rate of the resin, the game method can be utilized. 
Since it is difficult to directly measure the discharging 
rate from the shaping device because of the character- 
istic of a synthetic resin material to be used, the pres- 

55 sure of the material is measured at a position near the 
nozzle of the device and the measured pressure is con- 
verted into a discharging rate, whereby a control of con- 
stant discharge rate is obtained. As a specific 
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construction of the shaping device, a gear pump having 
a high quantitative characteristic is used as a feeding 
pump, and a discharging rate control means such as a 
needle valve or the like is provided so that the pressure 
of the synthetic resin flowing the needle valve is meas- 5 
ured, and errors between the measured values and a 
set value are fedback to thereby obtain a correct control. 
A pressure control section should be located near the 
outlet of the die, whereby a quick response of the dis- 
charging rate control is obtainable, and the dispersion of 
the relative speed and the relative discharging rate can 
be minimized. 

Allowable rages of dispersion of the relative speed 
and the relative discharging rate should respectively be 
10% or lower, preferably 5% or lower. 

In the cooperative control method, it is desirable to 
make the moving speed of the die constant. It is 
because the outer appearance of the shaped product 
having smoothness and continuity can be obtained. In 
the conventional method, however, the moving speed of 
the robot is reduced at each teaching point, and then, is 
returned to a set value after the teaching point has been 
confirmed. In other words, the conventional robot has 
not been able to move at a constant speed. In the 
present invention, a function of processing by which the 
moving speed of the robot is made constant at each 
teaching point is incorporated, whereby it is possible to 
move the robot continuously at a constant speed. 

The plate-like material for a window has not only a 
linear portion but also a non-linear portion. There is a 
case that the moving speed of the die is reduced at a 
small corner in the non-linear portion in order to obtain 
an excellent shaped product. In this case, however, a 
shaped product having a specified shape in cross sec- 
tion can be obtained by determining functions which 
change the discharging rate and the moving speed 
while keeping a proportional relation. 

When the moving speed is to be changed, an ana- 
logue output is automatically generated in correspond- 
ence to the moving speed of the robot, and the signal of 
the output is used so that the discharging rate can be 
automatically controlled. 

Further, it is possible to obtain a shaped product 
wherein a portion of the product is gradually changed in 
its cross section by changing gradually the discharging 
rate of the synthetic resin in association with the move- 
ment of the die when the die reaches a specified posi- 
tion. 

In the present invention, the temperature of extrud- 
ing the synthetic resin from the die is in a range of 5°C - 
50°C, preferably 10°C - 40°C. When temperature is 
lower than the above-mentioned temperature, it is nec- 
essary to keep a low temperature in order to maintain 
the shape of the formed product until the synthetic resin 
is cured. On the other hand, when temperature is higher 
than the above-mentioned temperature, the curing of 
the synthetic resin progresses during the extrusion, and 
pressure of extrusion becomes high, or the dimensional 



accuracy of the formed product becomes poor. 

Although the synthetic resin can be formed into a 
specified shape on the plate-like material for a window 
which constitutes a window panel, it is necessary to 
keep the synthetic resin in a specified shape until the 
synthetic resin is cured. Accordingly, the viscosity of the 
synthetic resin is preferably in a range from 300,000 cp 
to 10,000,000 cp, more preferably, 600,000 cp to 
3,000,000 cp under conditions of room temperature and 
a shear rate of l/sec. When the viscosity of the synthetic 
resin is lower than the above-mentioned value, it is 
impossible to form the synthetic resin into a specified 
shape or to keep a specified shape until the extruded 
synthetic resin is cured. On the other hand, when the 
viscosity is higher than the above-mentioned value, the 
pressure of extrusion becomes excessively high. 

The synthetic resin used for the present invention is 
such one that it cures by a chemical reaction caused in 
the synthetic resin itself, or by the absorbing of moisture 
in the air, or a physical change such as a phase change 
due to heating, after the synthetic resin is extruded. Pol- 
yvinyl chloride sol, urethane series sealant, silicon 
series sealant or the like are exemplified as the syn- 
thetic resin used. 

The polyvinyl chloride sol can be cured by cooling 
after it has been extruded in a specified shape on a 
peripheral portion of the plate-like material for a window, 
and thereafter, the shaped product has been heated at 
a temperature of about 180°C. 

When a dual liquid mixing type urethane series or 
silicon series sealant is used, the synthetic resin frame 
is shaped while the reaction of the sealant is not insuffi- 
cient and it has some fluidity, and then, the shaped 
product is left under the room temperature, or it is 
heated, whereby the product is cured as a reaction 
progresses. 

When a mono-liquid moisture curing type urethane 
series or silicon series sealant is used, the shaped 
product is cured by leaving it in the air or an atmosphere 
under moisture and temperature conditioning. 

As the plate-like material for a window, a transpar- 
ent plate made of a plastic material such as polycar- 
bonate, acryl or an organic glass plate applied with a 
surface treatment onto the above-mentioned transpar- 
ent plastic plate, can be used beside of a conventionally 
used an inorganic glass plate. Further, the synthetic 
resin can be extruded on a peripheral portion of the 
plate-like material for a window even when a coat layer 
for sealing, which is called a black ceramic coat film, is 
applied on the peripheral portion of the plate-like mate- 
rial. In addition, it is possible to apply primer or an adhe- 
sive agent on the plate-like material for a window in 
order to improve the bonding strength between the syn- 
thetic resin and the plate-like material for a window. 

In the following, several examples will be described, 
however, the present invention is not limited to the 
Examples. 
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EXAMPLE 1 

An adhesive agent was applied onto a peripheral 
portion of a glass plate as a plate-like material for a win- 
dow which had a shape as shown in Figure 9 and a 
thickness of 3.5 mm. The glass plate was fixed by suck- 
ing disks to a holding table for fixing the plate-like mate- 
rial for a window. Polyvinyl chloride resin sol having a 
temperature of 25°C was extruded from a die which was 
moved at a speed of 1 m/min along a peripheral portion 
of the glass plate to obtain a glass panel having a 
shaped polyvinyl chloride resin sol which had a shape in 
cross section as shown in Figure 3. Then, the glass 
plate was heated at 180°C for 10 minutes in an oven, 
and it was took outside to cure the shaped polyvinyl 
chloride resin sol. Thus, a window panel formed inte- 
grally with a synthetic resin frame was obtained. The 
thus obtained product had a strong bonding strength 
between the plate-like material for a window and the 
synthetic resin frame, and the appearance was excel- 
lent. 

EXAMPLE 2 

A shaped product of polyvinyl chloride resin sol was 
obtained in the same manner as in Example 1 except 
that it had a shape in cross section as shown in Figure 
4 and the die was moved at a speed of 3 m/min. As a 
result, a window panel with a synthetic resin frame hav- 
ing excellent bonding strength and appearance was 
obtained. 

EXAMPLE 3 

A glass primer of urethane was applied onto a 
peripheral portion of a glass plate as a plate-like mate- 
rial for a window which had a shape as shown in Figure 
9 and a thickness of 3.1 mm. The glass plate was fixed 
by sucking disks on a holding table for holding the plate- 
like material for a window. A moisture curing type mono- 
liquid urethane sealant having a temperature of 20°C 
was extruded from die which was moved at a speed of 3 
m/min along a peripheral portion of the glass plate to 
obtain a shaped product of urethane sealant having a 
shape in cross section as shown in Figure 5. Then, the 
moisturing and curing of the urethane sealant was con- 
ducted by leaving it for 24 hours under conditions of 
25°C and 60% RH. Thus, a window panel formed inte- 
grally with synthetic resin frame was obtained. The win- 
dow panel had excellent bonding strength between the 
plate-like material for a window and the synthetic resin 
frame and appearance. 

In accordance with the present invention, a syn- 
thetic resin material is extruded into a specified shape 
on a peripheral portion of a plate-like material for a win- 
dow which may be not only flat but also of a three- 
dimensionally curved surface. Further, the excluded 
synthetic resin material is formed integrally with the 



plate-like material for a window. Accordingly, it is possi- 
ble to greatly reduce manufacturing stops. Further, 
there is no danger of the breaking of a glass plate as the 
plate-like material for a window even when the accuracy 

5 in bending operations and dimensions are insufficient in 
the glass plate having a complicated three-dimensional 
curved surface. In accordance with the present inven- 
tion, a window panel with a synthetic resin frame which 
is formed at an accurate position from a edge surface of 

10 the glass plate can be produced. Further, the appear- 
ance of the window panel is excellent. 

Claims 

15 1. A method of making a window panel with a syn- 
thetic resin frame (6) comprising moving a die (3) to 
trace a locus along a peripheral portion of a plate- 
like material (1) which has been previously input- 
ted, forming the synthetic resin frame (6) by extrud- 

20 ing synthetic resin through the die (3) into a 
specified shape along the peripheral portion of the 
plate-like material (1) for a window on at least one 
surface of the plate-like material (1), and curing the 
formed synthetic resin frame (6) so that the syn- 

25 thetic resin frame is formed integrally with the 
peripheral portion of the plate-like material (1), 
characterized in that the locus and the angular posi- 
tion of the die (3) are corrected in such a manner 
that a guide (13) is provided on the die (3) so as to 

30 be in contact with a peripheral portion of the plate- 
like material (1) and a cushion means (20) is pro- 
vided at a holding portion for the plate-like material 
(1 ) and/or a portion of the die (3) at which the die (3) 
is fixed whereby the distance between the plate-like 

35 material (1) and the die (3) is maintained by absorb- 
ing error in the distance between the guide (13) and 
the plate-like material (1) by the swinging or the 
expansion/contraction movement of the cushion 
means (20). 

40 

2. The method according to Claim 1 , characterized in 
that the locus and the angular position of the die (3) 
are corrected by detecting a position of the end face 
of the plate-like material (1), whereby the synthetic 

45 resin frame (6) having a specified shape is formed. 

3. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein the die (3) is movable along a peripheral 

so portion of the plate-like material (1) by means of a 
multiaxial type robot. 

4. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 

55 wherein the rate of extrusion of the synthetic resin 
is continuously controlled depending on the rate of 
moving of the die (3). 
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5. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein the temperature of the synthetic resin 
extruded from the die (3) is in the range of from 5°C 
to 50°C. 

6. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein the viscosity of the synthetic resin extruded 
from the die (3) is in a range of from 300,000 cp to 
10,000,000 cp under the conditions of the normal 
temperature and a rate of shear of 1/sec. 

7. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein the synthetic resin is one among polyvinyl 
chloride sol, urethane series sealant and silicon 
series sealant. 

8. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein the shape in cross section of the formed 
synthetic resin frame (6) is continuously changed 
along the direction or a peripheral edge of the plate- 
like material (1). 

9. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein a part of a fixing member which is to be 
fixed to the opening portion of a window is embed- 
ded in the formed synthetic resin frame (6). 

10. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein the plate-like material (1) is made of a 
transparent glass sheet, a transparent resin sheet 
or a composite material of glass and resin. 

11. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 or 2, 
wherein a dam rubber member (7) is formed by 
extruding material on the plate-like material (1) sep- 
arately and independently when the synthetic resin 
frame (6) is formed by extrusion. 

12. The method of making a window panel with a syn- 
thetic resin frame according to Claim 1 1 , wherein 
an adhesive agent is applied onto the plate-like 
material (1) at a position between the synthetic 
resin frame and the dam rubber member (7), the 
adhesive agent being bonded to an opening portion 
of a window. 

13. The method according to Claim 3, characterized in 
that the cushion means (20) is provided at a portion 
of the die (3) at which the die (3) is fixed to an arm 
of the robot. 



Patentanspruche 

1 . Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen (6) aus synthetischem Harz, umfas- 

s send: Bewegen einer Duse (3), urn einer Ortskurve 
entlang einem Umfangsabschnitt eines plattenarti- 
gen Materials (1) zu folgen, die zuvor eingegeben 
wurde, Bilden des Rahmens (6) aus synthetischem 
Harz durch Strangpressen von synthetischem Harz 

10 durch die Duse (3) in eine bestimmte Form entlang 
dem Umfangsabschnitt des plattenartigen Materi- 
als (1) fur ein Fenster auf zumindest einer Oberfla- 
che des plattenartigen Materials (1) und Harten des 
gebildeten Rahmens (6) aus synthetischem Harz, 

15 so daB der Rahmen aus synthetischem Harz eintei- 
lig mit dem Umfangsabschnitt des plattenartigen 
Materials (1) gebildet ist, dadurch gekennzeichnet, 
daB die Ortskurve und die Winkelposition der Duse 
(3) in der Art und Weise korrigiert werden, daB eine 

20 Fuhrung (13) auf der Duse (3) vorgesehen ist, urn 
mit einem Umfangsabschnitt des plattenartigen 
Materials (1) in Kontakt zu stehen, und eine Damp- 
fungseinrichtung (20) an einem Halteabschnitt fur 
das plattenartige Material (1) und/oder einem 

25 Abschnitt der Duse (3) vorgesehen ist, an dem die 
Duse (3) befestigt ist, wodurch der Abstand zwi- 
schen dem plattenartigen Material (1) und der Diise 
(3) beibehalten wird, indem ein Fehler im Abstand 
zwischen der Fuhrung (13) und dem plattenartigen 

30 Material (1) durch die schwingende Oder die 
Expansions/Kontraktionsbewegung der Damp- 
fungseinrichtung (20) absorbiert wird. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
35 zeichnet, daB die Ortskurve und die Winkelposition 

der Duse (3) durch Feststellen einer Position der 
Endflache des plattenartigen Materials (1) korrigiert 
werden, wodurch der Rahmen (6) aus syntheti- 
schem Harz mit einer bestimmten Form gebildet 
40 wird. 

3. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin die Duse (3) entlang 

45 einem Umfangsabschnitt des plattenartigen Materi- 
als (1) mittels eines Roboters vom mehrachsigen 
Typ bewegbar ist. 

4. Verfahren zum Herstellen einer Fensterscheibe mit 
50 einem Rahmen aus synthetischem Harz nach 

Anspruch 1 oder 2, worin die StrangpreBrate des 
synthetischen Harzes in Abhangigkeit von der 
Bewegungsgeschwindigkeit der Duse (3) kontinu- 
ierlich gesteuert wird. 

55 

5. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin die Temperatur des aus 
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der Duse (3) stranggepreBten synthetischen Har- 
zes im Bereich von 5°C bis 50°C liegt. 

6. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin die Viskositat des aus der 
Duse (3) stranggepreBten synthetischen Harzes in 
einem Bereich von 300.000 cp bis 10.000.000 cp 
unter den Bedingungen der normalen Temperatur 
und einer Scherrate von 1/s liegt. 

7. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin das synthetische Harz 
eines unter Polyvinylchloridsol, einer Dichtungs- 
masse der Urethanreihe und einer Dichtungs- 
masse der Silikonreihe ist. 

8. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin die Querschnittsform des 
gebildeten Rahmens (6) aus synthetischem Harz 
entlang der Richtung oder einem Umfangsrand des 
plattenartigen Materials (1) kontinuierlich geandert 
wird. 

9. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin ein Teil eines Befesti- 
gungselements, das am Offnungsabschnitt eines 
Fensters befestigt werden soil, in den gebildeten 
Rahmen (6) aus synthetischem Harz eingebettet 
ist. 

10. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin das plattenartige Material 
(1) aus einer transparenten Glasplatte, einer trans- 
parenten Harzplatte oder einem Verbundmaterial 
aus Glas und Harz hergestellt ist. 

11. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 oder 2, worin ein Dammgummielement 
(7) gebildet wird, indem Material auf dem plattenar- 
tigen Material (1) getrennt und unabhangig strang- 
gepreBt wird, wenn der Rahmen (6) aus 
synthetischem Harz durch Strangpressen gebildet 
wird. 

12. Verfahren zum Herstellen einer Fensterscheibe mit 
einem Rahmen aus synthetischem Harz nach 
Anspruch 1 1 , worin auf das plattenartige Material 
(1) an einer Stelle zwischen dem Rahmen aus syn- 
thetischem Harz und dem Dammgummielement (7) 
ein Haftmittel aufgebracht wird, wobei das Haftmit- 
tel mit einem Offnungsabschnitt eines Fensters ver- 
bunden wird. 



13. Verfahren nach Anspruch 3, dadurch gekenn- 
zeichnet, daB die Dampfungseinrichtung (20) an 
einem Abschnitt der Duse (3) vorgesehen ist, an 
dem die Duse (3) an einem Arm des Roboters befe- 
5 stigt ist. 

Revendications 

1. Procede de fabrication dun vitrage pour fenetre 

10 comportant un cadre (6) en resine synthetique, 
consistant a deplacer une filiere (3) pour suivre un 
lieu geometrique le long d'une portion peripherique 
d un materiau (1) en forme de plaque qui a ete 
prealablement introduit, a realiser le cadre (6) en 

15 resine synthetique par extrusion d'une resine syn- 
thetique a travers la filiere (3) suivant une configu- 
ration specif iee le long de la portion peripherique 
du materiau (1) en forme de plaque pour une fene- 
tre sur au moins une surface du materiau (1) en 

20 forme de plaque, et a durcir le cadre (6) enresine 
synthetique realise af in que le cadre en resine syn- 
thetique soit realise d'une seule piece avec la por- 
tion peripherique du materiau (1) en forme de 
plaque, caracterise en ce que le lieu geometrique et 

25 la position angulaire de la filiere (3) sont corriges de 
telle maniere qu'un guide (13) soit prevu sur la 
filiere (3) de fagon a etre en contact avec une por- 
tion peripherique du materiau (1) en forme de pla- 
que, et qu'un moyen amortisseur (20) soit prevu au 

30 niveau d'une portion de retenue pour le materiau 
(1) en forme de plaque et/ou d'une portion de la 
filiere (3) au niveau de laquelle celle-ci est f ixee, la 
distance entre le materiau (1) en forme de plaque 
et la filiere (3) etant ainsi conservee par absorption 

35 de I'erreur de distance entre le guide (13) et le 
materiau (1) en forme de plaque par le mouvement 
d'oscillation ou de dilatation/contraction du moyen 
amortisseur (20). 

40 2. Procede selon la revendication 1 , caracterise en ce 
que le lieu geometrique et la position angulaire de 
la filiere (3) sont corriges par detection d'une posi- 
tion de la face terminale du materiau (1) en forme 
de plaque, pour ainsi realiser le cadre (6) en resine 

45 synthetique ayant la configuration specif iee. 

3. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2, dans lequel la filiere (3) est 

so deplagable le long d'une portion peripherique du 
materiau (1) en forme de plaque au moyen d'un 
robot de type multiaxial. 

4. Procede de fabrication d'un vitrage pour fenetre 
55 comportant un cadre en resine synthetique selon la 

revendication 1 ou 2, dans lequel la vitesse d'extru- 
sion de la resine synthetique est ajustee en continu 
en fonction de la vitesse de deplacement de la 
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filiere (3) 

5. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2, dans lequel la temperature de s 
la resine synthetique extrudee a partir de la -filiere 
(3) est dans la plage de 5°C a 50°C. 

6. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 10 
revendication 1 ou 2, dans lequel la viscosite de la 
resine synthetique extrudee a partir de la filiere (3) 

est dans une plage de 300 000 cp a 1 0 000 000 cp 
dans les conditions de temperature normale et de 
vitesse de cisaillement de 1 /sec. is 



applique sur le materiau (1) en forme de plaque au 
niveau dune position situee entre le cadre en 
resine synthetique et I'organe en caoutchouc for- 
mant barrage (7), I'agent adhGsif etant Ii6 par adhe- 
rence a une portion d'ouverture d'une fenetre. 

13. Procede selon la revendication 3, caracterise en ce 
que le moyen amortisseur (20) est prevu au niveau 
d une portion de la filiere (3) par laquelle celle-ci est 
f ixee a un bras du robot. 



7. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2, dans lequel la resine syntheti- 
que est choisie parmi un sol de poly(chlorure de 20 
vinyle), un agent d'etancheite de la serie des ure- 
thannes et un agent d'etancheite de la serie des 
silicones. 



8. Procede de fabrication d'un vitrage pour fenetre 25 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2, dans lequel la configuration 

en coupe transversale du cadre (6) realise en 
resine synthetique varie d'une maniere continue le 
long de la direction d'un bord peripherique du mate- 30 
riau (1) en forme de plaque. 

9. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2, dans lequel une partie d'un 35 
organe de fixation qui doit etre fixe a la portion 
d'ouverture d'une fenetre est noyee dans le cadre 

(6) realise en resine synthetique. 

10. Procede de fabrication d'un vitrage pour fenetre 40 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2 , dans lequel le materiau (1) en 
forme de plaque est constitue d'une feuille de verre 
transparente, d'une feuille de resine transparente 

ou d'un materiau composite de verre et de resine. 45 



11. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 
revendication 1 ou 2, dans lequel un organe en 
caoutchouc formant barrage (7) est realise par so 
extrusion d un materiau sur le materiau en forme de 
plaque (1), separement et independamment quand 

le cadre (6) en resine synthetique est realise par 
extrusion 

55 

12. Procede de fabrication d'un vitrage pour fenetre 
comportant un cadre en resine synthetique selon la 
revendication 11, dans lequel un agent adhesif est 
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